Non-traumatic cavernous internal carotid artery (ICA) aneurysms are rare, and favour the occurrence of massive recurrent epistaxis, which is associated with a high mortality rate. We report the case of a 67-year-old woman presenting a ruptured ICA aneurysm extending into the sphenoid sinus, revealed by epistaxis. Selective coil embolization of the aneurysm was performed. Flow-diverter stents were deployed in order to utterly exclude the aneurysm and prevent revascularization. Antiplatelet treatment was provided to lower the risk of in-stent thrombosis. A left frontal hematoma associated with a subarachnoid haemorrhage occurred at day 2. Outcome was favourable with no neurological sequelae, and no clinical recurrence of epistaxis occurred. A 4 months follow-up digital subtraction angiography showed a complete exclusion of the aneurysm. In addition, a magnetic resonance cerebral angiography at 16 months showed stable results. Thus, this two-stage endovascular procedure has proven its effectiveness in preventing epistaxis recurrence while preserving the ICA patency.
Introduction
Non-traumatic cavernous internal carotid artery (ICA) aneurysms are rare, representing 3% of all intracranial aneurysms and 11% of all internal carotid artery aneurysms. 1 Their rupture is even rarer, and can be revealed by an epistaxis, 2 presenting a high mortality risk. 3 Their management has evolved since the use of novel endovascular procedures. 4 We report a case of a successful endovascular management of a recurrent epistaxis underlying an ICA aneurysm extending into the sphenoid sinus, and discuss the optimal treatment of these epistaxis cases.
Case presentation
A 67-year-old woman was transferred to our centre for investigations regarding recurrent massive left-sided epistaxis. She had been presenting bleeding episodes for 10 days, unsuccessfully treated with several bilateral anterior nasal packing and left anterior nasal septum cauterization. Her medical history included hypertension and asthma, but did not involve head traumatism or anti-platelet/anti-coagulation treatment.
Endonasal fibroscopy revealed bloodstains above the left choana, with no active bleeding. The iterative epistaxis had caused a drop of the haemoglobin count to 6 g/dl, requiring blood transfusion. All clotting tests were normal. Considering the severity and recurrence of the epistaxis and a lack of obvious cause, a contrastenhanced computed tomography (CT) of the sinuses and skullbase was performed. It revealed a bilateral bone defect of the lateral and superior wall of the sphenoid sinus with a dehiscence of the cavernous ICA ( Figure 1 ). We identified a 4 mm aneurysm localized on the inferior part of the left ICA and associated with a complete filling of the sphenoid sinus ( Figure 1 ). An emergent digital subtraction angiography (DSA) was performed and confirmed the presence of a partially ruptured aneurysm of the left ICA into the sphenoid sinus (Figure 2 A balloon occlusion test on the left ICA showed an insufficient contralateral cross-flow, forbidding the left ICA sacrifice. Therefore we performed an emergency selective coil embolization of the aneurysm with preservation of the left ICA patency. The first step involved a catheterization of the aneurysm sac with a Traxcess Õ guide wire (Microvention Terumo, Tustin, USA) and Headway 17 Õ micro catheter (Microvention Terumo, Tustin, USA), while protecting the aneurysm neck with an Eclipse Õ temporary occlusion balloon (Balt Extrusion, Montmorency, France). The second stage of the procedure was the deployment of two Target Õ helical coils (Stryker, Kalamazoo, USA).
Post-operative DSA at day 7 showed a blister aspect of the aneurysm with a persistent circulating portion. The coils were still present at the dome of the aneurysm (Figures 2(b) and 3(a)). After 2 days of anti-platelet treatment (Clopidogrel 75 mg/day), we placed three flow-diverter stents (Pipeline, ev3, Plymouth, USA) in order to utterly exclude the aneurysm and prevent revascularization (Figure 3 (b) and (c)).
Two days following the procedure, the patient reported sudden headache and temporo-spatial disorientation. She underwent CT and magnetic resonance (MR) cerebral angiography that showed a left frontal hematoma associated with a subarachnoid haemorrhage. This hematoma was not related to another intracranial aneurysm. She was transferred to the intensive care unit for observation. Neurological symptoms progressively disappeared. A CT angiography was performed 10 days later showing that the frontal hematoma remained stable. She was discharged home a few days later on anti-platelet treatment (Clopidogrel 75 mg/day) for 6 months. No recurrence of epistaxis occurred. A routine follow-up DSA at 4 months showed a complete exclusion of the aneurysm (Figure 3(d) ). A MR cerebral angiography performed 16 months after the initial procedure showed a left superior frontal ischemic lesion, without clinical consequences, and no evidence of aneurysm recurrence.
Discussion
Cases of epistaxis revealing a non-traumatic cavernous ICA aneurysm are rare. Indeed, according to Higashida et al. 2 the main presenting symptom of these aneurysms is rather mass effect (79% of the cases) than epistaxis (3%). We have recorded 50 case reports on this subject since 1952. This diagnosis should be carefully evaluated when facing massive recurrent epistaxis with a normal endonasal fibroscopy, leading to a contrast-enhanced CT or MR imaging.
This pathology is associated with a 22.4% mortality rate. 5 Temporary measures such as nasal packing and external neck compression are performed in emergency in case of cataclysmic epistaxis. Surgical neck clipping of the aneurysm has been proposed, but is very difficult to achieve considering its location. An alternative but invasive surgical procedure is ICA ligation in the neck 6 preceded by a contralateral cross-flow assessment to prevent the risk of homolateral cerebral ischemia. If contralateral cross-flow is insufficient, ICA ligation must be preceded by a bypass operation, 6 also presenting technical challenges and risks.
Endovascular occlusion of the internal carotid has also been proposed, preceded by a balloon occlusion test. According to several authors 7, 8 it is the safest and most efficient treatment, providing a good compensation from the contralateral side, which was not the case for our patient.
A more recent and less invasive solution is the use of detachable embolization coils to treat the aneurysm. 4 The advantage of this technique is to allow immediate haemostasis by occluding the aneurysm without affecting the parent vessel. However, the coils are at risk of displacement due to high blood flow, 8 or migration of the coils into the intra-aneurysm thrombus. 5 Thus, the occlusion needs to be stabilized by a stent that covers the aneurysm's neck and prevents the risk of revascularization. 9 This procedure has also been described for the successful management of post-traumatic carotid artery pseudo aneurysm, 10 even if one can question the efficiency of the coils in that case, as there is no real aneurysm wall.
The choice between covered and uncovered stent is delicate: the former can be a successful option, 11 but considering the twisting anatomy of the intracavernous carotid artery and the device's stiffness, its precise positioning can be hazardous. 8 The latter may be easier to place, and in our experience it allows a better metallic coverage of the aneurysm neck. However, flow diverters require the use of anti-platelet treatment to lower the risk of in-stent thrombosis. 12 Consequently, also favoured by other factors such as increased blood pressure, haemorrhagic complications may occur as reported in this study. Nonetheless, our therapeutic strategy was effective, as it has permitted the prevention of further epistaxis recurrence while preserving the ICA patency.
Conclusion
Cavernous ICA aneurysm is a rare and potentially lethal cause of epistaxis. Its management requires a multidisciplinary approach involving ENT surgeons and neuroradiologists. ICA endovascular occlusion after clamping test to assess the cross-flow from the contralateral side is the most efficient treatment. If occlusion of the ICA is not possible, aneurysm exclusion using coil deployment followed by uncovered stent placement under anti-platelet treatment is the procedure of choice.
